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A 66-year-old patient underwent emergency endovascular repair of a descending thoracic aneurysm because of suspected
aortic rupture. Two weeks later, a small saccular aneurysm of the aortic arch was treated with open surgery. An unexpected
intraoperative finding was retrograde dissection of the aortic arch and of the ascending aorta that was not seen on the
postprocedural computed tomographic scans after endografting. The ascending aorta, the aortic arch, and the proximal part
of the descending thoracic aorta were successfully replaced with a Dacron graft with deep hypothermia, circulatory arrest, and
retrograde cerebral perfusion. Awareness that this life-threatening complication that necessitates extensive cardiovascular
surgery can occur not only during or immediately after endovascular stenting of the thoracic aorta but also as much as several
days or perhaps even weeks after the procedure is important. (J Vasc Surg 2002;36:184-6.)
Endovascular graft repair of the descending thoracic aorta
is a novel alternative to conventional open graft replace-
ment.1-4 The method is associated with specific procedure-
related early and late complications.5-12 We describe a patient
with retrograde dissection of the aortic arch and the ascending
aorta, a life-threatening complication that appears to have
occurred several days after endovascular stenting of the de-
scending thoracic aorta. Awareness that this complication may
occur not only during endovascular intervention or immedi-
ately thereafter but also as much as several days or perhaps
even weeks after the procedure is important.
CASE REPORT
A 66-year-old patient was admitted to the hospital because of
acute chest pain and hemoptysis. The patient had a history of diabetes
mellitus and previous coronary artery revascularization with three
venous grafts and the left internal thoracic artery (left mammary
artery). Emergency examinations (chest x-ray, transthoracic and
transesophageal echocardiography, computed tomographic [CT]
scans of the chest) were performed on admission, and results sug-
gested rupture of a saccular aneurysm of the descending thoracic aorta
with a diameter of 55 mm. In addition, a small saccular aneurysm of
the anterior aspect of the aortic arch was noted. Transthoracic and
transesophageal echocardiographic examination results performed at
the referring hospital and also after admission at our institution did
not reveal any aortic dissection. A 98 mm-long stented endovascular
graft (Medtronic Talent, Sunrise, Fla) was placed in the proximal/
middle part of the descending thoracic aorta. The endovascular pro-
cedure was straightforward. Intraoperative angiographic results showed
optimalplacementof thegraft andno leakage. Intraoperative transesoph-
ageal echocardio-graphic examination results confirmed good position
of the graft and showed the known small arch aneurysm and no other
pathologic findings. Intravascular ultrasound scan evaluation was not
used during the endovascular procedure. The postop-erative course
also was uneventful, and the patient recovered well. Additional CT
imaging performed 10 days after the endovascular procedure showed
neither endoleak nor aneurysm enlargement (Fig 1).
An elective surgical procedure was scheduled for the 14th post-
operative day. That the aneurysm could be excluded with several
buttress sutures and even without the use of cardiopulmonary bypass
was presumed. The chest was reopened through the midline sternot-
omy with heart-lung machine standby. There were dense adhesions
between the heart and the pericardium and posterior side of the
sternum. The heart and the ascending aorta were freed from the
adhesions, and then the aortic arch was carefully prepared for possible
cannulation. At this moment, the small aneurysm ruptured. The
defect of the wall of the aortic arch was temporarily controlled with
digital compression. The left pleural space was opened, and the left
mediastinal pleura also were used to cover the ruptured site. After
systemic heparinization, the ascending aorta and the right atrium were
cannulated, cardiopulmonary bypass was established, and the patient
underwent cooling. The aortic cannulation was performed at the
typical site of the anterior wall of the distal part of the ascending
thoracic aorta, distal to the aortic anastomoses of the previous aorto-
coronary vein grafts. The cannulation was uneventful because the
aorta had been fully exposed earlier in the operation. A left ventricular
vent was placed through a right upper pulmonary vein. The aorta was
not cross-clamped, and the heart was perfused during the entire cooling
phase. After several minutes of hypothermia, the heart started to fibrillate
and then arrested spontaneously without use of cardioplegia.
At the rectal temperature of 16°C, retrograde cerebral perfusion
was initiated via the superior vena cava and the extracorporeal circu-
lation was stopped. The ascending aorta was opened longitudinally
from the insertion of the venous grafts into the aortic arch to the aortic
perforation site. Surprisingly, a retrograde dissection of the aortic wall
was found to extend from the vicinity of the endovascular graft to
involve the aortic arch and the ascending aorta (Fig 2). Two entry sites
were discovered on the posterior wall of the aortic arch. Exploration of
the endovascular graft revealed that it was mechanically intact and well
positioned in the descending aorta. The dissection was not completely
circumferential. It involved the posterocranial wall of the aortic arch,
sparing its anterior aspect. The origins of the brachiocephalic arteries
also were involved. The retrograde dissection extended into the non-
coronary sinus of Valsalva, dissecting the posterior and right lateral
wall of the ascending aorta. The aortic anastomoses of the venous grafts
were not involved in the dissection. The aortic valve was competent.
Surgical treatment consisted of graft replacement of the entire
dissected aorta with inlay technique without excision of the diseased
segments (the “inclusion” technique). First, the very proximal part of
the descending thoracic aorta and the aortic arch were replaced with a
Dacron graft with a 28-mm diameter. The end-to-end anastomosis
was performed near the endovascular graft. The brachiocephalic ves-
sels were reimplanted into the graft with a single anastomosis for all
arterial origins. The ascending aorta was replaced with a second graft
of 28-mm diameter, with an oblique end-to-end proximal anastomo-
sis in the supracoronary position and above the insertion of the
aortocoronary vein grafts. Finally, both Dacron grafts were connected
with an oblique end-to-end anastomosis (Fig 3). After deairing, the
extracorporeal circulation was restarted and the patient underwent
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rewarming. The total duration of circulatory arrest was 47 minutes.
The postoperative course was uneventful and the patient was without
problems 10 months after surgery.
DISCUSSION
Aortic dissection is a rare complication after endovascular
stenting of the descending thoracic aorta. Usually, it occurs
timely in conjunction with the procedure.7,12 However, the
case described emphasizes the importance of awareness that
the complication can occur not only during or immediately
after endovascular stenting of the thoracic aorta but also as
much as several days or possibly even weeks later.
With consideration of etiologic mechanisms and the chro-
nology of aortic dissection after endovascular graft placement
in our patient, several possibilities may be postulated: 1, the
dissection might already have been present before endovascu-
lar intervention but was not recognized; 2, the dissection
could have occurred during the intervention but was not
immediately appreciated; 3, the dissection might have been
initiated during the endovascular procedure but later ex-
tended in a retrograde manner; 4, the dissection could have
been related to the stent graft itself and then underwent
extension during the next 2 weeks; and 5, dissection might
have been a chance occurrence that was independent of the
endovascular procedure.
We believe that the most likely explanation is proce-
dure-related mechanical damage of the aortic wall. Instru-
mentation during the endovascular procedure could cause
localized splitting of the aortic wall, thus leading to subse-
quent aortic dissection. Wire or sheath manipulation dur-
ing endovascular graft deployment can create arch tears
that can progress—as in our patient—both proximally to
involve the arch and the ascending aorta and distally to
terminate at the cephalad end of the stent graft. This
mechanism may also be caused by mechanical stent failure
Fig 2. Schematic presentation of aortic dissection proximal to endo-
vascular graft and small saccular aneurysm of aortic arch. Dissection
involved origins of brachiocephalic arteries with retrograde extension
into noncoronary sinus of Valsalva but was not completely circumferen-
tial. Origins of aortocoronary vein grafts were not involved in dissection.
Fig 3. Schematic drawing of surgical procedure. Coronary bypass
grafts were left intact, and brachiocephalic arteries were reimplanted
into Dacron graft with single anastomosis. Distal anastomosis was
performed close to endovascular stent graft.
Fig 1. CT scan performed 10 days after endovascular stenting shows
recognized small saccular aneurysm of aortic arch, endovascular graft in
descending thoracic aorta, and no signs of aortic dissection in thoracic
aorta. A, Cross-sectional scan of aortic arch. B, Cross-sectional scan of
ascending and descending aorta.
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or migration.5,9,10 However, this was not a factor in our
patient because direct exploration during the second oper-
ation revealed that the stent graft was mechanically intact
and well positioned in the descending aorta. The possibility
that aortic dissection might have been unrecognized either
before, or immediately after, the endograft procedure can
be excluded because several preoperative and postoperative
transthoracic and transesophageal echocardiographic ex-
aminations failed to show any aortic dissection. That trans-
esophageal echocardiography has excellent sensitivity for a
dissection at any level of the thoracic aorta, which is even
much higher than for CT scans, is well known.13
Another possibility is that the findings in this patient could
be just a chance concurrence of two independent processes,
namely aortic dissection and endovascular stent repair. A rare
entity of isolated aortic arch dissection (the “non-A, non-B”
dissection14) with retrograde progression into the ascending
aorta conceivably could have occurred after the graft place-
ment but independent from the endovascular procedure itself.
An iatrogenic aortic dissection caused by either cannula-
tion of the ascending aorta or aortic cross-clamping is also a
possible mechanism for dissection. The latter mechanism can
be disregarded in our patient because the aorta was not
cross-clamped. With respect to a possible cannulation injury,
two possibilities deserve discussion. The first is a dissection
from the cannulation site on the anterior aortic wall of the
ascending aorta. The second possibility is damage to the
posterior aortic wall from the hard tip of the aortic cannula
during its insertion. In our patient, however, both possibilities
were absolutely excluded. After the opening and inspecting of
the aorta, that the cannulation site on the anterior aortic wall
was not involved in the dissection was clearly shown. Further-
more, although the posterior aortic wall was involved in the
dissection, no evidence of local intimal damage, such as per-
foration or entry of the dissection, was seen.
We also are certain that a retrograde dissection was not
initiated by the forceful digital compression that was applied
to the origin of the ruptured saccular aneurysm. Only two
entries of the dissection were found on the posterior wall of
the aortic arch, and neither of them involved the saccular
aneurysm. Finally, although the fact that dissection can origi-
nate from the insertion site of a venous bypass graft into the
ascending aorta is well known, these anastomoses were not
involved in the dissection in our patient. After exclusion of all
other possible causes, it can be presumed that the dissection
involving the ascending thoracic aorta and the transverse arch
was unquestionably related to the endograft procedure that
was performed 2 weeks before the intraoperative discovery of
the dissection. The most likely cause for the dissection process
appears to have been mechanical damage of the aortic wall
during instrumentation, catheter manipulation, or the place-
ment of the endovascular stent graft.
Whether this complication could have been avoided in
this particular case is a matter of speculation. Better patient
selection, careful and precise instrumentation, improved
graft positioning, or reinforcement of fixation points with
stent graft extenders might prevent these complications.9
This case report emphasizes the need for close follow-up
examination of these patients because, irrespective of the
causative mechanism, our experience suggests that retro-
grade aortic dissection can occur not only at the time of
endovascular stenting or immediately thereafter but also up
to several days or perhaps even weeks after the procedure.
We thank Anne Gale for editorial assistance and Rein-
hold Giering-Jaensch for illustrations.
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